Chronic-relapsing experimental autoimmune encephalomyelitis (CR-EAE): treatment and induction of tolerance, with high dose cyclophosphamide followed by syngeneic bone marrow transplantation.
We examined the effect of acute immunosuppression with high dose cyclophosphamide (CY), followed by syngeneic T-cell-depleted bone marrow transplantation (SBMT) on chronic-relapsing autoimmune encephalomyelitis (CR-EAE) induced in SJL/J mice by immunization with mouse spinal cord homogenate (MSCH) in adjuvant. Treatment of mice on day 9 post immunization, before the appearance of clinical signs of the disease, delayed the onset of paralysis, but did not affect its clinical course. Treatment on day 2-3 after the first clinical signs led to complete regression of the disease. During a period of 3 months, only one of the 15 mice treated after the the onset of CR-EAE relapsed, as compared to a total of 21 relapses in the 15 untreated animals. A rechallenge with MSCH in adjuvant on day 78 after immunization induced a severe relapse in all untreated mice, with 78% mortality; in contrast, only 25% of mice treated with CY and SBMT relapsed when similarly rechallenged. Lymphocytes from mice treated with CY and SBMT showed reduced in vitro proliferative responses to myelin basic protein (GMBP) and PPD, even after the rechallenge with MSCH. Our results show that high dose CY for elimination of immunocompetent lymphocytes, followed by SBMT rescue, suppresses CR-EAE and induces tolerance to the immunizing antigens. These results may encourage attempts to apply a similar therapeutic principle in life-threatening human neurological autoimmune diseases.